Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

'INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 1 of 59 



FIG- lA 



if: 




->>Adamantan« CiqHiq 

Mx7 



-Diamantane Ci4H2(| 
Triamantane CiaH24 




Lower 
Diamondoids 



Diamond Lattice 



Tetramantanes 
^22^28 - ^ Structures 



. Higher 
Diamondoids 



s ; 



Pentamantanes 
CggHgg - 9 structures 
C^Hao - Ijstructure 



Hexamantanes 
^30^36 " structures 
C29H34 -10 structure 
CjaHgo - 1 structure 



Heptamantanes 
- 85 structures 
C33H38 -67 structure 
C32H38 - 6 sfructure 
C30H34- 2 structure 



Octamantanes 

^38^44 
^37^42 
^36^40 
C34H33 

^33^36 



Undecamantanes 

CaqHs 



'49' '54 

^461^50 

^451^48 
C42H44 

C41H42 
C39H4Q 



fin 



Decamantanes 

^46^52 
^45*^50 
^44*^48 



46 



C42H 
^41^44 
^33^^40 
^35^36 



Nonamantanes 

^42^48 
^41^46 
^40^44 
^38^42 . 
^37^40 
•^34*^36 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ET AL. 

Application Serul No: Filed Herewith Sheet 2 of 59 



FIG. IB 




[121(3)4] Hexamantane 




|||f " n Ml rp' 



'II' 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

Inventor(s): Dahl, etal. 

Application Serial No: Filed Herewith Sheet 3 of 59 



FIG. IB 
(continued) 




[121(2)32(1)3] Nonamantane 

[1213(1)21] Octamantane 




[123(1,2)42143] Undecamantane 

[1231241(2)3] Decamantane 



II fii ( " ff /n " rill ' If 



'II' 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher dlamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 4 of 59 



FIG. 2A 




3"»C 



III illRnuH m f mil 'Mil ' ir f(((,( ' ,f< 



Appln, Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 5 of 59 



Fia 2B 




[121J Tetramantane {anti-) 

4 non-equivalent tertiaiy carbons: 

4, 11 (equivalent) 

8, 17 (equivalent) 

3, 10, 12, 15 (equivalent) 

2, 13, 14, 19 (equivalent) 



[1[2J3] Tetramantane {iso-) 
4 non-equivalent tertiary carbons: 

2 

4, 14, 19 (equivalent) 

5, 13, 15 (equivalent) 
7, 11, 17 (equivalent) 



1123JA Tetramantane {skew- A) 
6 non-equivalent tertiary carbons: 

6, 7 (equivalent) 
4, 9 (equivalent) 

3. 14 (equivalent) 

2. 15 (equivalent) 
10, 17 (equivalent) 
12, 19 (equivalent) 



[123]B Tetramantane {skew-- B) 
6 non-equivalent tertiaiy carbons: 

6, 17 (equivalent) 
4, 15 (equivalent) 
12 (equivalent) 
3, 19 (equivalent) 
9, 14 (equivalent) 
8, 20 (eq^ivalent) 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 6 of 59 



FIG. 2C 



Pentamantane 




6 



Appln* Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 7 of 59 



FIG. 2D 



Hexamantane 




filUr ni ' ri Ml «i III, I, 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial NO: Filed Herewith Sheet 8 of 59 



FIG. 2E 



Octamantane 




'llplllPMIIMNIIIIIIPIIIIIi 'lllllllli III II ri 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 9 of 59 



FIG. 2F 




'IINIHII'' H! r ' n lit " " f«i( ' IV 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher dl\mondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 10 of 59 



FIG. 3A 



|f ! 

m 



D-CO 



-CO 



SbR 



D-X 

X = CI, F, Br 



D 




D 



+ 



SbFg 

D-OCOCI 



NO"' 



D-NSO 



D-OH 



APPLN. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

[NVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 11 of 59 



FIG. 3B 



D-OH 



H,0 



D-OCH3 

CH3OH 



D-NHCOCH3 



1) CH3CN 

2) H20 



D-NH2 



D 



+ 



D-X 



RCH=CH2 



D-CH=CHR 



1) CO 

2) H20 



ArH 



or 1) H2SO4 

2) HCOOH 

3) H20 



D-Ar 



D-COOH 



rnwiF ni' '■ " III m\' n' 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

lNVENTOR(S): DAHL, ET AL. 

Application Serial No: Filed Herewith Sheet 12 of 59 



FIG. 3C 



D-OH 



H2O2/H3O2 



+ 



D-CHO 



D 



D-NO2 




D-R 



X2/AgSbF6 



D-X 



■ip""iim'ipiiiii' 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

lNVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 13 of 59 



n Fj? 
D 



FIG. 4A 



R R 



FIG. 4B 



D D 



R 



D 



n fj^+ mCP 
D 



• • • R CP — R CP • . 



D 



D 



nfj^+mCP + pCP2- 
D 



FIG. 40 



^ •■■R CP— CP2-R 



D 



D 



FIG. 4D 



n D 



R 



-D R^— R^ — D R' 



FIG. 4E 



R— D— r2-CP-R^-D— r2-CP- 



Appln. Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ETAL. 

Application Serial No: Filed Herewith Sheet 14 of 59 



FIG. 4F 



■CP— CP— CP- 



■CP— CP 

I 

R 

i 

D 



—CP. 



I 1 



R 

I 

D 



FIG. 4G 



■CP— CP— CP- 



R2 R2 R2 



+ R 



D 



■CP— CP— CP- 



R2 R2 R2 



R 



FIG. 4H 



D 



■CP— CP— CP 



R 



1 



R 



D 



1 



R" 
1 

-CP- 



R^ 
1 

•CP-CP 



n 



n 



"<«iiiiii 



Appln* Filing Date: January 16, 2002 

Title: Polymerizable Higher diamondoid Derivatives 

INVENTOR(S): DAHL, ET AL. 

Application Serial No: Filed Herewith Sheet 15 of 59 



FIG. 41 
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FIG. 41 (cont.) 
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FIG. 8B cont'd 
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GCMS of the Di-brominated Tetramantane @ 15.753 min 
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GCMS of the Di-hrominated Methyltetramantane @ 15.879 min. 
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GCMS of the Tri-brominated Tetramantane @ 17,279 min. 
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GCMS of the Tri-brominated Methyltetramantane @ 15.250 
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